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£ 5^ £ 40il £A|S b^OiOi^i U^^{10)2i MP3 SI MP4 M g« XI Ei Oil aa^ £A|§^ A|^a||0| 

5E 6^ £ 4011 £AIS XiS R7 ^ RBM ^i:>1A| SX|Se,^0|| ^ZJ lr:0|2S:?^ #^S!2^0il Dlxjfe SSS U 
£ 7 i! £ SB £ 40il £A|S R72^ R8S m^[M m?-IBfeiOil ^ei icOI>S:'^ S^SS^^Oil Dlxlfe s 

&s uEftH Ai^siioiii^ mm^. 

10 : b^OlOi^ 11^^20 : X\m 
30 : EdfOlbH¥ 

^ ^^SB ai^oi 'aFor ojxi '^^'ojxis BmmDi m^^^ :?i^2^^e ^^^ai^i^ Dim 

^^^:>ioii 5^^^. ^ai a^a^^oiu B^ e^i ^eoii ^mm mxi^n 
m^Md\^ j\m^^ ^^a:?ioii mm 3io\Q. 

£ IB D\m^2^ ^^D\2\ m^m ^Mm ^g^OUdivider) §EH^ ^S£I01 SACf. 

2^^2^(015^ 'vss'ei #^&xh A^o|oil aoisH p-s^ MgHxi^^EKois^ 

•p-2^'£h m) MP1 ^ MP2£f, #^&xF£t SIl^l^(Ols^ 'vss'ei i,^) AFoioii aoisH ^ 

m N-2>^ ^eHX|>i&(0|3f 'N-e^^'BF m) MN1 UIXI MN3^ ^^^Q. 

D\mB^' P-S:^ MP1, MP22f MN1 L4IXI MN3^ Xm^S^'Oil H|6H ^2^^ D\mi^^{0\B[ 

A! m^B9\ Vreft C&2IA) Sire ^^:HI Sa. £ 2^ £ 1°l AIMeilOli!^ ^3fS £Aleh ^o^. 5!gia 

EiMa)2i ^eoii mei :?i^ag^(b)2i ^sf^g uay 5!oid. oj:?iAH£ ?i^o\, yccD[ m 

Vref£ diaijoHAH SlfSIb 2S 4- 91Q. 0\2\ Vcc°l ^eOil COdf Vref^l ^sl^OI ^XMI £1 

2. soiiah 01 :?i^2!^^oi ej^ ai^'(v,H/v,L)« esm^ :>i^2&^o^ A^g6^b ei^ eii^ ^ 
e ^^soiiAib a^siE^oiu BSE gsj ^eoii sife ^^xis:[i Jimm^im ^'^ai^i^ d\ 

^^:^i ^^o[D\ ^o[o^, ^ m^o\\ Jim^^.' s^sie,^ ^ B£2j ^sfoii ^:^igioi 

i^^^ tiFoioi^ ^9\m ^^Md\^ HFoicH^ ^B:i2f, e^exF^ us^ :^i^2e.^oi ^§ a 

::'i^SE,^:Qf^ x^ois m^mo\ ^oi Ha^oiH mo\o[^ ^oi u[ 

0\0\^ ^yHf Hd^OlM ^& ^ XF§ g^£lb XII 1, X]\ 2 2^2EI^0ilAH ^^^Q 

in^OIZES Xil>|A|3PI ^oWM ^Ol III 1, X-il 2 a^SlE^^ Bfei^f ^0| AFOIOII m 1 

g x-ii 2 iizoi^ ^Eig xHi^e ^bisfsia. 

oi :)|Ef£J e ^^S^ ^ OlSB £S3f CfM^ ^^Allgf 

sshoi ^S6ii m ^o\q, o\m, sess ^^^a^oi ^ ^^ssi ^aioiis ^^A^|6| ^gsh^ 

SE 3B B m^9\ ^^Aioiioii [Efs mm^m £Ai§[ ^o^^ ::'i^aE.^s ^^^ai9i:?i 

9\m bhOIOi^ s]^¥(10)2f, ^^D\ mO\0\^ U^^dO)^ mmi}!t Ef^Ctarget) 3 El (Vref )Ilf £| X\ 

o\m biinaFoi e^a^^ x\m m^^(20)9\, m^^x\o\ j\m^^' ^HOii ^§ s^api m 

^ HaFOIb1^(30)2f. 2^aE.^(Vcc)0IU 3aF^H(Vss)0|| ^ZJ iz^OI^S XM?]A\d\D\ mm Vcc 

^ Vss 5i^i!d:i2f ^Ol fiJ^M AFOIOil S^e MBI ^ai^ XHi^(R1 UjXI R6)g ^Hle^Cf. 

£ 4b B ^^SHi ^^Aioiioii mm D\m^2.^ ^^D\9\ ^nMm^^^M, mo\o\^ ^^^do), xim 

^(20). H£F0|tH¥(30). M£l ^'aie XHS(R7. R8)o^ =?^^a. 

^aie X^m R7B VccSf N1 AFOIOII S^SJH, MEI ^'dl^ X-i& R8B Vss2f InH N2 AF 

OlOll S^£|CH Vcc ^ Vss ^a^sj L^Qj^g xF£hA|5i:HI SCF. 

bFOIOI^i ijS^(io)b £H N15f In^ N2 AFOjOII ^HHAIEI =?^^ N-S^ MN42F, 

D\ icH N12f N3 ^ N4 AFOjOII ^^^^ S^SQI :HIOI^:?f icE N40il gS^^ P-2^ 

MP3, MP42f, ^^::?| t£ N312f N2. inH N42f inE N5 AFOIOJI S^Slffl >H0IM::^F ^ 

E N30I1 SeE^ N-E^ MN4. MN6^ ^^^D. ^^J\ P-E^ MP32f MP4b Old^ 0| 

m ^eiiXI^E.-|2| ^0|2f ^01 EE N3 ^ EE N4S SoH s= |^ 

OIOH^I l=(Vgs1-Vgs2)/R:'F £ID1 N-S^ MN6°I ^Hf ^0I{(W/L)2:?h N-E>^ MN5°I ^'0|{(W/L)i} 
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1 W W 



I = A} (1) 



R^xK L L 



^ cH 014^ s^s^^Hi ^mm ^^xi a^^oi. MgHxi^Eis] ^/^oi ui ei^^ ^^^5l sg^^ 4^ sia. 

i^:Q^, £ 5011 5EAj9 A|^eilO|>3 ^^l?! P-S:^!^ MP3 ^ MP40II 5!^(a)^ 

Ah:)| N-s^ MN52f MN6£ 3ied^ o(2.-| zp^^ oiM MgdXI^Ej^ ^OI2f ^01 N2 
^ N5^ S^s^Q. Ah;:)| N52^ l.^ ^2 A^OIOII R9 Uj 

XI Rise ^oi N4^ m.^^ ^W9\ ^^6^:Hl sci. o\d\m x]m Riie x-i 

m^B[^m m^i %m d^olo^>^ x-it^oiw. x\m r9. rio. ri2 ^ Rise x-i& Rim d[ 

^APPI eilfCoption) XHSOia. N42f N2 A^010^| ^IWAlEi 

N-e:^i MN73[. inH n6 A^olo^l s^aw d\\o\^d[ ^e. mm p-e^ mp5 

2f, ^Ol InzH N63f iiz^ N2 AhOIOll §^£JOi -)\\0\^D[ bzE. N20il P-S,^ MP62f , ^^:/| 

N6 A^OlOil ^BJiAlEi P-S:^ MP73f, i^:?! iniH N63f N2 A|-O|0il 

^lIHAlEi N-S::^: MN8^ ^^^Cl. P-S.^ MPS ^ MPSB d^OM:^ S^^^Ei ^Oj& 

L.C cg.^oi^6PI ^mm^^m, P-S.^9!^ VseOil ^SHAI S^S^^HJ ^sfl^h 

M^XI^^EI MN7I2f MP5^ bzH N1 ^ N20il 21£iOi b^O|C>^^ 2^2J #^2^^011 B SITS D| 

x|:HI ^Ol N-S^ MN/^ y^OlO]^ l]^:?^ Ef?-|-S (power-up) AlOll inH N4S NSMQ SXH 3 

£^^H(ground) UmiOi^ (biasing)6h0| bmiOi^ m^D[ S^sr^hXI S^£^ thQ. 

MeHX|>:Ef MP73f MN8B 5!^S^(Vcc). SXISa^(Vss) £foiO|| InOI^M 
E'EiS{f i ltering)6f:?| P-S^ ^ilHAtEi S N-S^ ^inHAIEiOIQ. 

x^e m^m(20)^ ii^H NlHf N7. NB AhOIOII ^^^^ S^aW ^\\0\^D\ ii^H N801! g 

m9.^ P-S::ii: MPS, MP92f, bcE: N7, N8:Qf inzH N9 A\0\0\\ S^SDI IHIOI^iPh i]Q 

H N65f isiE N100II N-S^ MN9. MN102f, N9Sf ^nH N2 A^OIO^I S^SIffl IHIOI^ 

N60II N-er^^ mni2^ ^^^p-. x[m e^^(20)^ uhoioi^^ £j^^(io)^^Ei 

^015! e^Sg^dcH N6)M e^m^ fij^OIOi, V„6=VrefOI SlIHTJ^XI g^^^Q. 

x[m e^:'i^^Ei ^o\b vrete ci^sf ^^01 =^m 4- sia. 



Vref = Vn6 X (1 ^ ) 



R2 



[L^£UH Vref E^E: Xim R1I»f R22J HIMOil ^oHAH ^:>il ^§01 :'h^5^Cf. 

H£FO|hH^(30)^ iizH N15f S^BXK^H N11) A^OiOil S^£|D1 ?\\0\^D[ iizH 

N70il P-S^ MPIOHf. i^OI e^eXhSf N10 AFOIOil XHI^ R14 UIXl R16Ilf. i^OI 

N103I N2 AhOIOjj Xii^ R17 UXl R192f, ^^&X^2f i:zE N2 AhOiOlj ^MM 

Ei N-S:^ MN11^ ^^^a. i^OI P-S:^^ MP10g Xii^ R152f R185^ 1,^3)11 M^&hXf 

9\ Vref ^HS H^FGI ^ (dr i v ing) M^XI >::EiO| 01 , §^§[ 2^^^ Xim R152f RlSOil £j6H 

AH goHSia. 

^ Cf^ S^S^^^ P^(DRAM) gjOl e^^AI ^^^^ Vcc Vss li^OI^CHI ajsHAHE o^ 

§@ Vref g^tm ^8[0\ bzO\^ ^Ejg Xii^M AFg§^ SOICf. 01 sj^^ Vcc, VssOll ^^A| 

2^£JX| a^H, E 4£| Xii^ R7 ^ RSe S6HAH S^^P^ SOID. 01 ^ S£! ^e.|^(poly silicon) 
Xii^e 5igl<!flOil IxlOI^S mi2f^^^ 2,^:i:AI31 ^01 Vref:'^ mm^^O\ B 

D\o\m mo. 

£ 6^ X^m R7 ^ R8 SIOI Sj^:?^ m^'M 2XI2^^(Vss) d^ojOll ^^^9 ± 1.0V^ i^OI^Ofl ClieHAH >1£j 
^0\^J[ M^&Xh^l Vref S^Oil ^^0\\, £ 7 ^ £ 8g Vcc, VssOil ± I.OV^ ^01 

^011 □5HA1£ Vref ^\mB Di9\ mmD\ giOj ofggM ^01^^ A\m^\0\^ ^lUOIP. 

£ 9^ ^ ^^o\\ 9\m m^9\ mm^m am Ai^eiioi>^ miytm ^Mm ^o\d\, m9\ vref 

Vcc ^sl^OI ^ 2.0V-7V7}^XI 2^^0I UMS ^iP. 
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OI^^OIIAH b^2f ^^01, ^ ^^SOII J\^B2.' 2gl2a^HJ ^§Oil£ ^§§[ S^^M °l 

inOI^ ^Eie M£l ^dl^ X-IE^S ^ximOi Vcc ^ Vss BfeiOilAi ^^^9 tOI^S xFBAI^oCM. M£| 

D\ ^9\o}o\\k\ \:}%^§_y 4-§, es. ¥:'F§oi ^soicm, oianth oimsi ^^^i 

^?ioii 2!^^ Mo^o^ m ^oia. 



^57; s'-p^ 

g^S 1 

OilSdl S^XlOil SiOiAH. 

^^^^ lnOI^B Hi:>iA|3|:71 ^oflAH X-ll 1. jyi 2 A^IOil ^^^^ 

e HI 1 ^ 2 iizoi^ ^Eis x-ii>^s ^bl6^^ ^s^^ 
m^%^ 2 

X-lllSOil S^OiAH, 

3 

^01 m 1 * HI 2 icoi^ ^Eig jHi^^ M£i ^£1^ xHt^o] 51^ ^3^^ D\mm^ m^&Di, 
s^i^ 4 

HI1l>^0j| ?10\A-\, 

M 1 ii HI 2 toi^ mam xim Mo\m m^B m 1 ^inHAiasf. 

HI 1 ^01^ ^Eig x-ii^s SoH siire hi i ^ hi 2 ^§5^:?ii s^ah^ p-e 

^ ^gdM OldH2f. 

HI 1 ^ HI 2 i^zH^^EH^ S^M HI 2 ^01^ ^EHS xmJik HI 3 inzH^ ^§5^:HI 

^ H-^± ^iSM oiensf. 

^Ol HI 3 ^H£f HI 2 inOI^ ^EHg XHl^ A^OIOII ^£o| bNifOj|i£ XiiJS^^OI ^mXI mo\ 

^^^\ HI 2 biH2f ^^:^| HI 2 ^01^ ^Eig X-ll^ A^OIOII S^sj 2 ^IIHAIEiSf. 

HI 1 ^01^ ^EHg X-ii^^f HI 4 AhOIOil ?\\0\^D[ ^Oj HI 2 ^^zHOII P-S>t2f. -^^:»| 

HI 4 HI 2 ^0|2E ^Elg X4& AhOIOil POISH ^t: ^^£IOi HI 4 
iiiHM H£f0|^»6f:>l SIS¥2f, 

^^::'l HI 1 ^01^ ^'Eig Xim^ HI 4 IjlEl A[0\Q\\ S^£IOi HI 1 a^Sa^ dFeiOllAH ^J\B Led 
^'E-iUm^ HI 3 2:^ ^DHAIE-ISf, 

HI 2 InOI^ ^E-lg ^^Dl HI 4 22 AmiOil S^£I01 HI 2 2^1512^ d^eiOIIAH ^D\^ 201 
^E-iij6F^ HI 4 2:±: ^IIHAlEi^ >iS ^S^g 5^^ ^^^:?l. 

5 

HI4W0il ^OjAH, 

^^:>l HI 3 222f HI 2 201^ WEiS X^m MO\Q\\ Ut^DW9\ J[^X^mm ^^il ^S2^ 

:»i^5!^^ ^^^:»i. 

6 

HI4it0ll ?JiO\M. 
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S^S 7 

nrnow sioiAi. 

HI 1 inzoi^ mam x^mM m^BJJt moioii s^siem :>iioim^ xfs e^^ym^^ 

m^Bxm M 2 !iiOi^ mE^§ x^m Mo\m et^j ^^oii xH&g^^oi ^b[x\ u[ 

^^Bx^2^ m z inoi^ ^eig xig a^oioii n-S:^ ^idhaiei^ 51M ^s^s 

S^S 8 

^Ol e^BX^Sf HI 2 InOI^S ^Elg XHS AFOIOII P^^HSi XHSOI 5!^ ^§^^ 
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